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I A Letter from Mr Anthony van Leeuwenhoek, 
F. ${. S'. concerning tbs Figures of the Salts of 
Cryjlal. 

A Bout the end of laft March the Heer Peter Valkenkr 
made me a Viftt again, and brought with him five- 
ral Cryftals that were ftill joyned to feme pieces of the 
Rock/ and were very remarkable ; among the reft, the 
faid Gentleman had one about as bigas my Fift, which 
look’d like feveral fmall Flint-ftones joyn’d together; they 
feem’d to be united by very Tranfparent Particles, which 
one mi'ght call Wild Cryftal: And when I view'd the fa 
nam’d Cryftal Particles, of which the largeft prominent 
Points feem’d no bigger thro the Microfcope than a large. 
Grain of Sand, many of ’em appear’d tome to be Hexau* 
gular, like the Mountain Cryftal, 

The faid Gentleman told me farther, that in Switzerland 
there were found fome of the higheft Mountains, where 
the great and fmall Stones were almoft mix d or united 
with the wild Cryftal, which Mountains are therefore, 
call’d by the Inhabitants Nagelfelfex, which is as much as - 
to fay,, the Nail Mountains or Rocks, by reafon of the 
great number of prominent points in the fame. 

He very obligingly prefs’d me to take fome of thefe Stones, 
fo joyned as is above mentioned, in order to make, my ob- 
fervations concerning ’em, which I did accordingly, and 
with a Key ftruck off 4 or 5 fmall Flint Stones from the 
great piece ; in doing which, feveral of the fo nam’d 
wild Cryftal Particles came off together. 
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I placed the faid’ CrvfUl Particles hef re a IVl.cro'co .0 
and obferved that each of them was almoft of a different 
figure, tho moft of them fun into an hexanguiar point of 
feveral fizes ^ in the breaking them from one another the 
fides a {Turned particular figures, which looked as if they 
were compofed of nothing but long Particles, all of them 
as bright and tranfparent as any Cryftal, fatfe only in thofe 
parts where they were joyned to the Stones. The Cryftal 
Particles lay very thick upon one another, and they were 
fo {mail that 100 and more were not equal to our Cryftal 
Particles 5 among others, I obferved fotne Cryftal Particles 
no‘bigger than a courfe grain of Sand, the which were 
compofed of 100 other finaller Particles, all very tranfpa- 
rent, and appearing thro the.Giafs like a little Mountain 
of Cryftal, which was a very agreeable fpe&acle. 

I faw likewife feveral Cryftal Particles, which, inftead 
of ending in one hexanguiar point like others, confided 
of feveral (harp ones, fome of which were very different 
both in length and thieknefs from the reft, which confirm’d 
my opinion, that they were coagulated out of long Par¬ 
ticles. 

I obferved, that where the little Flint Stones had not 
Iain very clofe to one another, the void fpace, as it ap¬ 
peared to the naked eye, had alfo been filled with thefaid 
Cryftal Matter ^ but when I came to view them more nar¬ 
rowly, I could.perceive that thofe Cryftal parts were in¬ 
deed united to the little Flint Stones, but that there were 
feveral fmall Cavities between them y from- whence I con¬ 
cluded, that the Flint Stones lying fo upon one another, 
as we tlOw find ’em, a fluid Cryftalline Matter, out of 
which all the Cryftals were coagulated, had kifinuated it 
felf between thofe Flint Stones $ and where thofe Stones 
were* not fat’-clofely Joyned, there did not happen to be 
ettotrgfa of that Crystalline Matter t to fill up the vacant 
fpace. 

I have thought fit to reprefen t two.of the fonamed Cry* 
ftal Particles, (as they appeared to met hr® my Microfcope> 
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whole fuperficies ended in fuch points as I have before 

mention’d. 

Fig. i. A B-C D E F {hews you one of the faid Cry- 
ftal Particles, wherein you may obferve at ABC, and 
partly alfo between D F how it had been joyn'd, and how 
alfo it had been broken off from other Cryftal Particles 5 
between D E P is that part from whence proceeds feveral 
prominent points, which the Painter has defcrib’d to the 
beft of his power. 

Fig. 2. GHIKLMN Reprefents a larger Particle of 
Cryftal which had been joyn’d to another Particle lying 
by it 3 as in G H I K O is fhown that part that had not 
been united, and in which, as far as it is poffible, the 
feveral prominent Points are defcrib’d by L M N G O. In 
handling thefe foremention’d Cryftal Particles, I found that 
they, were feparated from one another with very little 
trouble 3 to make a further proof of the foftnefs thereof, 

I plac’d a Particle of it no bigger than a grain of Sand up¬ 
on a Plate, and then prefling it with my Thumb Nail, it 
burft into a thoufand fmall pieces, which feem’d the 
ftranger to me, becaufe we know generally how hard the 
Mountain Cryftal is. 

From this Experiment, I imagin’d, that what we call 
wild Cryftal is moftly Salt, if perhaps it be not all fo. 

To make a further tryal thereof, I took a piece of the 
faid Cryftal about the bignefs of a Pea, which I broke off 
from a Flint Stone, and laid it upon a Silver-Smith’s Wood 
Coal, and put it into a glowing heat, and then threw it 
into fome clean Rain-Water, whereby it was immediately 
diftolv’d into white Powder ; but viewing the fame with 
my Microfcope, I faw that there remain'd fome Particles 
(till as big as a grain of Sand. 

The fmall quantity of Water in which. the Cryftal lay, 
that was no more than could be contain'd in a little Thim¬ 
ble, having ftood about a quarter of an hour, I obferv'd 
that the fuperficies of it was cover’d with a thin Scum, of 
which taking a fmall part, (as I did again when the faid 
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Scum was grown thicker, after the fpace of 3 or 4 hours) 
and placing the fame before a Microfcope, I (aw, that.be- 
fides feveral fmall Particles, of which for the mod: part 
the Scum was compos’d, there lay an unfpeakable Num¬ 
ber of Salt Particles, and thofe of very different figures, 
inforauch, that they are not to be defcribed: Some of ’em 
were Long, Quadrangular and Hexangular Figures, ap¬ 
pearing all of’em to be folid Cubical Bodies * their longed: 
fides were parallel to one another * and when I view’d 
thefe Coagulated Salts, fome of which lay upon the Su¬ 
perficies of the Water, as others were funk to the bottom, 
l obferv’d that they were not only grown larger, but that 
each of ’em was encompafs’d with feveral Circles or Cir¬ 
cumferences. 

Moreover, where the Water was exhaled, there lay 
fuch an unfpeakable number of fmall Salt Particles, that 
they did in a manner efcape the fight, infomuch, that in 
fome of ’em it was impoffible to difcover any figure* and 
of fome that were yet fmaller, there was nothing more to 
be (een in them than an exceeding flendernefs and length * 
juft as if one faw with the naked Eye very final! Particles 
or Threads of Wool : From which Observation I fup- 
pofed, 'that in ca(e I had put the Water a little thicker to¬ 
gether, inftead of fpreading it upon the Glafs as thin as it 
was poffible, the Coagulation of the Salt Particles would 
have been thicker and larger: I concluded too, that moft 
of thofe very (lender and long Particles were of the fame 
figure as the larger. In (hort, the Salt Particles were fo 
exceeding numerous, that it is inconcievable by any body 
but fuch as have had a fight of ’em. 

When a great many of thofe very Tranfparent, and as k 
were Cryftalline Salt Particles were become ary, their Trans¬ 
parency or Brightnefs. did in a manner vanilla, and to 
were chang’d to Gpake Bodies, in which one could not. 
perceive the leaft Tranfparency, but they appear’d to be a 
white Matter, 
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This Difcovery made me imagine, that whereas one of 
thefe foremention’d Particles, whilft it had any moifture 
about it, was always increaling, by a Confluence or Co¬ 
agulation of unfpeakably fmall Salt Particles, all of ’em fo 
firmly united to one another, that they feem’d to be fo many 
Cryftals $ fo when that fame moifture was wholly exhal’d, 
the Coagulated Particles were prefently feparated from 
each other $ yet the Diflolution was not fo efficacious as to 
deprive them of the figure which they had, but only of 
their ftrift Conjun&ion : So that inftead of being one 
Tranfparent Body, they were turn’d into feveral Bodies, 
that did not admit the Light, but appear’d white to our 
Eyes. And I imagin’d likewife, that when the Water was 
exhal’d at laft, thofe very fmall Salt Particles, whofe figures, 
by reafon of their fmallnefs, had altogether efcap'd my 
fight, were not Coagulated upon the great Salt Particles, 
and fo were depriv’d of their Tranfparency 5 whereas the 
Tranfparent Salt Particles that were more thinly Coagu¬ 
lated did preferve their Tranfparency, but they were but 
very few. 

After that the abovemention’d Water had ftood feveral 
days upon the fo nam’d wild Cryftal, which I had thrown 
into it glowing hot, I put a very fmall part of it upon a 
clean Glafs, and plac’d the Water fo, that there came but 
very little Air to it, and then I could perceive but a very 
little Coagulation of the Salt Particles 5 but, placing the 
fame Water in the Air, I faw that there were a great many 
Salt Particles coagulated. In (hort, there was fuch an 
inconceivable Number of exceeding fmall Salt Particles in 
a little quantity of Water that lay within the compafs of a 
Pea, that it is impoffible to make any mart believe it. 

I took moreover, fome of the Salt Particles that lay upon 
the Superficies of the Water, after that it had ftood about 
eight days, and obferv’d at the fame time, that they were 
not only coagulated much larger together, with very neat 
and fmooth fides and Cuperfkjes, but alfo that they were 
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grown much thicker, as well as broader and longer, ha¬ 
ving been coagulated with fo many f mailer Salts, that 
they appear’d to be folid Cubical Bodies of Cryftal 3 but l 
could not difcover, in a great number of thofe Salts, any 
two Salt Particles that were like one another. 

Now when I perceiv’d that the wild Cryftal, after I had 
heated it glowing hot, had difTolv’d it felf into fuch in¬ 
conceivable numbers of fmall Particles in the Water, l took 
a fmall Copper Porringer, the cavity of which made half 
a Globe 3 and having clean’d the fame very well, I put in¬ 
to a little Water a little of the faid Cryftal, and plac’d it 
over a Wood Coal, with lo much heat, that it was boil¬ 
ing in the fpace of a minute, and kept it there till the Wa¬ 
ter had altnoft evaporated 3 after which, I mixt the re¬ 
mainder with Rain Water, and put fome of the fame 
upon feveral clean Glaffes, to fee, whether the Water, by 
the above-mentioned boiling, was not alfo impregnated 
with Salt Particles. 

This Water being moftly exhaled, I difcovered in it 
feveral Salt Particles, almoft of the fame figure as the for¬ 
mer 3 but, forafmuch as the Water in which the glowing 
wild Cryftal was put, had been wholly exhaled 3 the laft 
Glaffes were altogether covered with a Vapour which 
moftly furrounded the Salt Particles 3 the which Salt Parti¬ 
cles I imagined to be very foft, and which were alfo cover’d 
with a very thin Membrane. 

To fatisfy my felf further concerning the laft Obferva- 
tion, I heated the Glafs upon which the laft Salt Particles 
lay, till the Vapour or Moifture was quits exhaled, and 
then I could perceive a great many fmall Salts that 1 had 
not feen before, but nothing near fo many as came out of 
the firft Water 3 after the fpace of about an hour, it being 
moift weather, I viewed the Glafs again, and found the 
Waterifh Vapour lying fo thick about the Salt Particles, at 
if none of it had been exhal’d. 
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1 have thought good to give you a Sample of fome few 
of the Salt Particles that were coagulated in that Water, in 
which the glowing Cryftal was quenched, that you may 
better conceive the Figures of them. 

Fig. 3. Shows you between P and Qa little Figure of a 
Salt, in which fucb a Salt Particle lay, that according to all 
appearance was at firft coagulated, and afterwards arrived 
at that bignefs when the Water was quite exhaled. 

By Fig^4. between R and S is another Salt Particle de- 
feribed, having likewife within it a Coagulated Salt Par. 
tide, which at R. has two right Angles, and at S. an acute 
one, both the long fides thereof running Parallel, and at 
equal diftance from each other 3 of thefe Figures there 
were a great many. 

Fig. 5. T. U. (hows you an Hexangular Figure, wherein 
alfb lay a fmaller of the famefhape, the which inclofed Fi¬ 
gure was very thick. 

By Fig. 6 . between W. and X. is reprefen ted a Salt Par¬ 
ticle, whofe fuperficies made an exaft fquare 5 Of thefe 
Figures I met with very few, efpecially where the Water 
had lain thick. 

Fig. 7. Y. Z. deferibes a Figure, the like of which, I 
did difeover an exceeding number, altho the fame were 
very thin. 

Fig. 8. (hows alfo between A. and B. another Salt Parti¬ 
cle, of which there were an unfpeakable number coagulated 
in the Water. 

Having made a great many Experiments in the left men¬ 
tioned Water till it was quite exhaled, and having alfo 
poured new Water twice upon the fo named wild Cryftal, 

I faw with.great furprize, that each time there was a Co¬ 
agulation of new Salts upon the fuperficies of the Water 3 
but mod of them fo very fmall, that they appeared thro 
the Microfcope no bigger than a Grain of Sand te the na¬ 
ked Eye, and yet I could perceive the Figures of them 
very clear, and the more, becaufe they were al! of them 
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very tran fparent y and whereas a great many Salt Particles 
are fo loft, that in moift Weather they are diffolv’d into a 
Watry Vapour, thefe weu ! o hard and fo dry likewife, as 
if they had been the Sr< ) < of Chalk and if one (hook the 
Glafsin whicli they wue, they came off from it, efpeci- 
ally thofe Salt Particles that were pretty large. 

After thefe Obfervations I took another View, by the 
help of a Microfcope, of feveral pieces of my Mountain or 
Rock Cryftal, juft as I had broke it off from the Stone, 
in which 1 had formerly difcpver’d, amongft others, fbme 
fuch figures as are deferib’d in Fig. 5. between TU5 and 
now obferving again an Hexangular piece of Cryftal which 
ended alfo in a point of the like (hape, I difeover’d in the 
fame feveral pointed blue fmall Cryftals, as you fee in Fig. 
9, between C and D. They were of feveral fizes, anti 
fome of them a finer blue than the reft. 

I alfo difeover’d in another piece of Cryftal much the 
like Figure, but none of them were blue, tome of which 
were as tranfparent as Cryftal, and the others again as dark 
as. if they had been nothing but a blackifh Earth 5 fome of 
them lay much deeper in the Cryftal than the others. 

I had one piece of Cryftal, in which I counted above 
go little blue Figures, fuch as are deferib’d by Fig. 9. and 
iome of them fo very fmall, that they appear'd no larger 
thro a Microfcope than a grain of courfe of Sand to the 
naked Eye 5 and as far as L could judge of ’em, they were 
moft of them Hexangular 5 but I obfen’d, that fome of 
them were not fo perfect and regular as the reft, one point 
of them being bigger than the others, as they are deferib’d 
in Fig. 10. between E F. 

I faw alfo one little Figure lying, that was exa&Iy of 
equal fides, but the fo: c-iide. ; thereof ran obliquely, and 
the fuperficies of the fame did alfo confift of an exadt qua- 
dralateral Figure ; it was moreover as bright as Cryftal, ap¬ 
pearing, juft like one of thofe Diamonds of th“ ordinary 
fort, which we call thick Stones. 
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Is it not extreamly furprizing to fee the sbovemention'd 
Figures incorporated in fiich a hard matter > Some of them 
lying near the fuperficies of the Cryftal, and forne of ’em 

much deeper. 

I have a piece of Rock Cryftal that is Hexangular, and 
ending in an Hexangular point 5 k is about a Finger thick, 
and an luch long * upon one fide of it one cduld difcover 
with the naked Eye little cavities or holes, about the large- 
nets of half a Nail, the which cavities feem’d, for themoft 
part, to be fill’d with an Earthy matter 5 but when t plac’d 
the faid Cryftal before my Microfcope, ray opinion of it 
was, that while the faid Cryftal was growing or eoagula- 
ting, feveral fmall Infe&s running about upon it, were 
irretiated or imprifoned therein $ the rather becaufe that 
fome other Particles lay yet deeper in the Gryftal, and fo 
they were altogether (hut up in the fame. The Bodies of 
thefe Infe&s or Worms were compofed of very fmall and 
Oender Circles, or Ring-like parts, as I have obferved fre¬ 
quently in fuch Animalcule 

l placed the faid piece of Cryftal before a Microfcope,and 
caufed the Painter to draw a fmall part of one of thefe 
leeming Infe&s that lay pretty deep in the Chryftal, asjou 
may fee in Fig. 11. G H I K. 

I could fee^ no further of this Part, becaufe the ends 
thereof, viz. G and I, were cover’d with other fuch like 
Particles; and this was alfo the largeft Body that I could 
difcover amongft them, for the other Particles were broke 
into much fmaller bits and pieces. Amongft all thofe that 
I obferved, there was but one Particle that ended in a point, 
and that I judged to be a part of the Tail, as I guefled 
that another had been a Head; I faw alfo two fmall Par¬ 
ticles that had been alike green, and fo were feveral other 
little pieces of Infefts. 

I had two pieces of Cryftal, of which the fmalleft was 
above an inch thick and Hexangular, wherein-I difcover’d 
(even long Particles, the largeft of which was no thicker 

than 



( ’"15 ) 

than the Hair of a Mans 1 -ad 5 t w were of a dark grey co¬ 
lour, and had at one id fevuai thinner Particles, or little 
Fibres branching outfome others were much finer than the 
Angle Hair, and fume of them of exceeding finenefs. 

In another and thicker Cryftal, I faw above five and 
twenty more fuch long Particles^ and notwithftanding that 
I broke that Cryftal into pieces, to difcover of what 
Matter thefe Particles were compofed, yet I could not fuc- 
ceed therein. I faw indeed that one of ’em had a fort of a 
Cavity in it, and was round, another flat without any 
hollownefs, and in another piece of the broken Cryftal I 
could perceive a Triangular long Particle that was hollow 3 
this laft was very vifible, bccaufe one end of it lay oppofed 
to my fight. I faw alio another very plainly that was 
Triangular likewife, two fides of which were a third part 
broader than the other 3 burl was not very lure that it was 
hollow : I faw alfo another long Particle that was Quadra-, 
lateral, of which the twocppofite fides were twice as broad, 
as the other two 3 and forafaiucb, as I was well allured, that 
it could never have been any Hair or. Particles of Wool, 
nor had 1 ever feen any Vegetable that had produc'd fuch 
fine (lender Parts, I could not come to any coudufion what 
for a fubftance it was, and much lefshovv they con'd come 
into the Cryftal, in which they lay acrofs or athwart one 
another. 

I have obferv’H before, that when I placu fuch dock. 
Cryftal over the Fire, it burft into a great many pieces 3 
from whence I inferr’d, that in the fame there mu’lVbefhat 
up either fome Vapour, or elfe Particle so? Salt, that occafi- 
on’d its breaking into (o many pieces 3 to difcover which, 

I put into a little Glafs feveral pieces of fuch broken Cry, 
ftal 3 and obferv’d that by the Fire a very little Moifture 
and Salt was drawn off from the fame 3 but when I threw 
fome of thofe pieces of Cryftal, as glowing hot as I could 
make them, into Water, I could not difcover, as! had 
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done in others, any Sait Particles Coagulated upon the 
Superficies of the Water. 

However, l took fome more pieces of Cryftal, and 
plac’d cm upon a Wood Coal, and the fmall remainder 
thereof, which the Heat had not forc’d to fly a-eay, I 
threw into tome dean Rain Water 3 and tho 1 could dif- 
cover no Salt Particles upon the fuperficies thereof, yet I 
took feveral times fome of the faid Water, and pour’d it 
upon the cleaned G'alles I could get 3 and after thar it had 
flood fome time both in moift and dry Weather, I view’d 
it often, and always perceiv’d, that there lay a great many 
Salt Particles of different figures coagulated, but could not 
tl if cover the exad figure of the moft of 'em, becaufe the 
Water did not exhale 3 but I fuppofed that there were 
Salts of two kinds therein, viz. the Salts that were already 
coagulated, and other Salts that (urrounded the aforemen¬ 
tioned coagulated Salts. 

I view’d thefe Salt Particles in the afternoon, in dear 
Weather, in the month of April 3 and next day in the 
morning about 6 a Clock perceiv’d them to be fur- 
rounded with fo many feeming Water Particles, that one 
would be amazed to fee it. 

Amongft the faid Salt Particles, when I had a verv dear 
view of them, I obferv’d fome of them of the fame figure 
with the Cryftals, to wit, Hexangular 5 and juft as our 
Rock Cryftal is of an Hexangular figure, ending in points 
of the fame fhape, fo likewife had thefe coagulated Salt 
Particles two Hexangular points, as they are deferib’d by 
Fig. 12. between L and M. 

f imagin’d to my felt, that in cafe the Rock Cryftal in 
in its Coagulation had Iain in fuch a pofition, as not to be 
united at both ends, but only in the middle, they would 
then have been compos’d of two Hexangular points, as we 
fee in Salt Petrs, which in coagulating in the Water, and 
fixing one of its fiies to any other fubftance, is not only 
Hexangular, but the ends thereof, which run into a point, 

are 



( 1JM7 ) 

ate not Hexaftgulaf like Cryftals, but oftentimes of the 
form of a Chiffile. 

I favv a little Particle of Cryftal, which tho very fmall, 
I could perceive to be of a Triangular (hape, two Angles 
of it being a little larger than the third* as is reprefented 
in Fig* 13. between N and O. 

I few alfo fonie Salt Figures like Fig. 8. between A and 
B, but they had a thicknefs in ’em which was vifible to 
the Eye, befidesa great many other irregular Sait Parti¬ 
cles, which were fo very numerous in a fmall quantity of 
Water, that 1 was aftoniflit at it. 

I caufed the Water, that almoft always furrounds the 
Salt Particles, to exhale letfurely by the warmth of a 
Candle, and then 1 could difcover a great many coagu¬ 
lated fmall Salts without any vifible figure. 


II. A fyegifter of the Weather for the year 1 6pi y kept 
at Oates in EfTex. $y Mr John Locke. 


T Herewith fend you the Copy of my Regifter of the 
J[ Weather, from the 9th of Decetnb. 1691. to the end 
of.the year 1692.lt is fit I explain a little to youforne things 
in the Table, for the better underftanding of it. 

The firft Column, having D at the top, contains the 
day of the month. 

That withH, the hour of the day, which beginning 
from one of the clock in the morning, I count round in 
one continued feries to 24, which is 12 a clock at night. 

The Column Ther is that of the Thermofcopc, which 
was a fealed one, whereof you will find a larger account 
heraafter. 
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